Seasonal changes in cell proliferation in the adult sheep brain and pars tuberalis.
To adapt to seasonal variations in the environment, most mammalian species exhibit seasonal cycles in their physiology and behavior. Seasonal plasticity in the structure and function of the central nervous system contributes to the adaptation of this physiology in seasonal mammals. As part of these plasticity mechanisms, seasonal variations in proliferation rate and neuron production have been extensively studied in songbirds. In this report, we investigated whether this type of brain plasticity also occurs in sheep, a seasonal species, by assessing variations in cell proliferation in the sheep diencephalon. We administered the cell birth marker 5'-bromodeoxyuridine (BrdU) to adult female sheep in July and December, during long and short photoperiod, respectively. The BrdU incorporation was analyzed and quantified in the hypothalamus, a key center for neuroendocrine regulations, as well as in other structures involved in relaying neuroendocrine and sensory information, including the median eminence, the pars tuberalis of the pituitary gland, and the thalamus. In December, 2-fold and 6-fold increases in the number of BrdU+ nuclei were observed in the hypothalamus and thalamus, respectively, when compared with July. This variation is independent of the influence of peripheral gonadal estradiol variations. An inverse seasonal regulation of cell proliferation was observed in the pars tuberalis. In contrast, no seasonal variation in cell proliferation was seen in the subventricular zone of the lateral ventricle. Many of the newborn cells in the adult ovine hypothalamus and thalamus differentiate into neurons and glial cells, as assessed by the expression of neuronal (DCX, NeuN) and glial (GFAP, S100B) fate markers. In summary, we show that the estimated cell proliferation rates in the sheep hypothalamus, thalamus, and pars tuberalis are different between seasons. These variations are independent of the seasonal fluctuations of peripheral estradiol levels, unlike the results described in the brain nuclei involved in song control of avian species.